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Introduction

What is the origin of the baryon
asymmetry in the Universe?

74% Dark Energy

What Is the origin of
the dark matter?

T 4% Atoms
[NASA/WMAP Science Team]

Why the amount of the baryon and the dark
matter Is closed?



Asymmetric Dark Matter

[Kaplan, Luty and Zurek (2009)]

L =Lsvm+ Lom + Lint.

Lint. enforces the (anti-)dark matter have non-zero B-L charge.

dark matter

anti-dark matter

The dark matter number is generated
by non-zero B-L number.
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Asymmetric Dark Matter

[Kaplan, Luty and Zurek (2009)]

£=£3M+£DM+%.

Lint. enforces the (anti-)dark matter have non-zero B-L charge.

dark matter

. W annihilated

As the temperature of the universe become low,
the dark matter number is fixed.



Sneutrino Inflation

[Murayama, Suzuki, Yanagida and Yokoyama (1993)]

MSSM + Right-handed neutrino & sneutrino
1
W = Wwmsswm + yi; Ni L Hy, + §M¢N@-2

Right-handed sneutrino with small Yukawa couplings acts as the inflaton!

The see-saw mechanism leads to neutrino mass and mixing.
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Decay of Right-handed Sneutrino
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Asymmetric Dark Matter

transmits. . B-L to dark matter
o _ Inflation
Sneutrino inflation Neutrino mass & mixing
leads to.... B-L number asymmetry
Can we combine np/s =83 x 10-11
“Asymmetric Dark Matter” and Qpar /0 = 5

“Sneutrino Inflation” successfully ?



Our setup
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Our setup
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Thermal history of the Universe in our model

Right-handed
sneutrino

N L 3HN + TN + M2N =0
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Thermal history of the Universe in our model
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sneutrino
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Thermal history of the Universe in our model

Dark
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np/s~83x 107 Qpm /Uy =5

Radiation (thermal bath)




Thermal history of the Universe in our model

Dark

Matter

np/s~83x 1071 Qpm /Uy =5



Thermal history of the Universe in our model
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Conclusion

The dark matter density today Is close
to the baryon density. This fact
suggests they have a common origin.

We have constructed the model which
can realize inflation and appropriate
relic abundance of baryon and dark
matter simultaneously.







Backup




What determines the abundance
of Baryon and Dark Matter?

ngr, +3Hngr ~ GBLFpﬁN I
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npr ~ €egrl’
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nBL/s ~ €BL
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What determines the abundance
of Baryon and Dark Matter?

npm + 3Hnpy ~ Y2k

TrgM
T3 n 22 RH{VIP]

Tripas ~ 422 R]I{ZQBL :> npM/NBL ~ Y K —
(T ~ Thy/Mp)

Wash-out effect of dark matter is STRONG.

2/ 2
yQI{Z’I’LBL ~ n4nDM :> TLDM/’I’LBL ~Y //‘i




